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Phosphorus Balances and Its Effects on Soil Phosphorus
Status under a 12-year Long-term Fertilization
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Abstract: This study investigated soil phosphorus balance, soil total phosphorus and available phos-
phorus at plough layers (0~20 cm) following a long-term fertilizer experiment of 12 years. The re-
sults showed that amounts of phosphorus uptake by crop increased with the increase of phosphorus ap-
plication, a luxury uptake of P by crop was observed. Total P, Olsen-P and their increment caused by
P applying were significantly and positively linear correlated with soil P balances. The applied fertiliz-
er P was mostly retained in the plough layer. However, in the treatments of over-fertilized with phos-
phorus (Chemical fertilizer P combined with manure) led to P moving to the deeper soil layers. The
unaccounted P within 100 cm depth was 34. 7, 33.0, 2.2, 8.8 and 6. 4 % for the treatments of
M2NPK, MINPK, SNPK, NPK and PK, which probably leached down to the deeper soil layers. Ap-
parent P use efficiency was less than 15%, under over-fertilized or imbalance fertilized treatments
whereas it was improved up to above 40% for balanced fertilization.

Key words: Olsen-P; Total P; Phosphorus balance; Apparent P use efficiency

B EV L EREE A RE L L RPRERABKAE TR R BIEA N
Wy R PR AE B0 R 0 & TR ) L R R . EASETARER HRRAKEMTR. —K
AR ARAHER FHIE A E R R AR 9 K L R T B BT R
FE, R0 T BRI AR H A= HRRRL A RERY AR, BRE S K

BB 18 : 2006-10-17 O :2007-04-05
BEEAE . [E 5 & AP &R IR (%R S 2005CB121102) Bt By ; P4 AL AR ARBHEE K2 2006 ERLHEEEE.
ﬁ%ﬁﬂ:%%‘éi‘(ww—).%,?Eﬁﬁﬁlﬂﬂéﬁ)\.iﬁi.ﬁﬂﬁ&,$¥M$iiﬂﬂﬂﬁ%mu5%h%§ﬁ% E-mail; xueyunyang@nw-

suaf. edu. cn



5% B¥ o E MIERRE T RAN L ER R RO M + 119 -

ERERMRKREGRERKEE ERETR
WEEGERCY, BRAKAEBRN I ERRE
WRET N LR, 7E— KT BERKIE IR
RMFFRLLURERM #HERKE L
ARG BEEREAYEESHEEX R
RERREEXREMED. WKk, FLREH
M AA IR L™ SR E AR
MA R EEREIE,

BERVEFRBRER S, KL &4
THRB TN LEBRERBEH 20 8E w7 8
BABER VP R BB R B MIERE? EAsME
MUE SRR ERERE, X
AL R, ACAEER T EAELE BHERER. N
7 X i & B AR B AR R

1 ##5F%

1.1 RBEmR

AP FRIEER R T IE 508 RS 1) 3 it
HAT. RRFRERAEHE R EX A REAN
34° 17'51",E 108° 00'48", #4% 516 m) , fikiz 1 1%
BRELEEL TR aM LB EROM L/, &
TR, KB EE R T ZFEY T T SH#
— 5 KB —FERERT L RAA IR,
REHRBRARX Z A REEM L HRTEHHITR
BB AT . Tt e B2 A A 3
AR K B LR (10, 9240.50) g » kg™ ' CEH
BHEirdEE, TR, 28 (N)(0.83+0.03)
g kg ', 2B (P)(0.614+0.01) g+ kg™ ', 24
(K) (22.840.92) g« kg™, BBA(N) (61. 3%
3.08) mg « kg ', HMABE (P) (9. 57 £ 1. 91)
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Table 1 Treatments and rates of fertilizers

BB & Rates of fertilizers /(kg « hm™2)

Treﬁ:ﬁms & /h# Winter wheat ¥ E Kk Summer maize
N P K N P K
CK 0 0 0 0 0 0
PK 0 57.6 68.5 0 24.6 77.8
NPK 165.0 57.6 68.5 187.5 24.6 77.8
SNPK 165.0 57.6 68.5 187.5 24,6 77.8
MINPK 165.0 57.6 68.5 187.5 24.6 77.8
M2NPK 247.5 86.4 102. 8 187.5 24.6 77.8
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Fig. 1 Phosphorus removed by crop and its balances of different treatments

2.2 KENERERESHHELRBERAY
.
AMREH, T RBENWHEREBRNETELE
AL AREER -5, B2 ME3 B
TR 6 ER 12 2 L 548k R et (E
DREBEMBEDESHBTHXER, JLUFE
L7 6 £ 58 12 B0, 8HE LELBA Ols-
enPEBHLBE Olsen PHEMES HEHE
BSHEREENHLRIEMRE. FEUWHMZN
BEM ST BARTE (R T) TR, 1996 £/

2000 FELBEF B R/ AR 692 il 678 mg » kg™!
(B 2A.0),. 5RBRAENNLIELESECEY
607 mg « kg™ ) HBKE A HFEHY, 2B &
F70mge kg EHBE A CELBEEMN
,Olsen P & B (H 2B. D)W BB T . BR
TERSHILE FARE LA TR, FREM R AR
— il TR SR L HRBE T B A
H—A(CK) A, BT A5 5 4 Olsen P
5BASHEFECRINE) B HE y = 0.1058x
+ 7.1629, R*= 0. 9385(X # y H Olsen P &



54 MERE NEERRE T R L @B RRENRH

¢ 121 -

Eomge kg™ iz HBEVHR kg » hm™), AL
BEHEBRBETENON Olsen PE BN 7. 16
mg+ kg™ iR A E .57 mg + kg DVEF
BiE. HZ.BHFRARRESE. B
BEREBHEZERK, MENK XM TR,
TEREJRERD. AENHE W F BT
T RBERIR, 11153 6 B A MBI N

75 1400 ¢ A .

¥ 1200 }

® 1000 } ¢

S 800t e 19964
5 600%  y=03783c+692.24

2 400 } R=09122

% 200 |

H o

U

-110 390 890 1390 1890
B % P Balance/(kg * hm?)

2000 [ c

Ky

. 1500 20005

-1

£ *
1000 |

-3

2 500°F  y=0.3306x+678.48
= R=0.9504
£ o - :
# o 890 1890 2890

B 7% P Balance/(kg * hm”)

BHXERS B K y1=0.0046+0. 00066zt , ya
=—4,474+1.08xt (N yt HE2BHEK . EHH
FR s ya B B (Olsen-P) K, mg/kg TR
at APEEARID) ., TUEF LB RAERIH O
i, 2B KK 46 mg » kg™', j Olsen P K K
FE(BFEEBRE i — AR .

250 B
P00 b y=0.1102x-2.5907 .
0 R =0.9043
£150
2100 19965
s
z 50 |
'S
G. i

-110 390 890 1390 1890
74 P Balance/(kg * hm™?)

200 ¢ D

En 150 t 20004

o

E 100 [

o y=0.0728x-3.843

g 50F K =09825

2

o (r " s
-110 890 1890 2890

B 7% P Balance /(kg * hm?)

H2 BREESHIRHELBUNETRNHROEN
Fig. 2 Effects of phosphorus balance on soil total P and Olsen P of plough layers
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B8 CK # 54.6%.78. 0%, B 7 0~100
em #HEF CK 423 ;SNPK 7£ 60 cm A £ & F
CK,A T 5 #iE;NPK 4% 20 cm I T 5 CK
FHAEE; PK 7 0~20 cm il 80~100 cm 4 H|
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Table2 Phosphorus balance, accumulation in 1 m soil profile and cumulated

apparent use efficiency for treatments received fertilizer P

F Lok S = - y e

pom waa o o wea (JEEORIRL TRIIRG Ccame Comtt ppren

in Im soil profile to P input)/ % P use efficiency /%
PK 904. 2 202.6 +701.6 759.5 58.3 6.4 9.6
NPK 904. 2 481.9 +422.3 458.7 79.7 8.8 40,5
SNPK 931.6 506.5 +425.1 521,0 20.3 2,2 41.9
MINPK 2547.0 504.4 +2042. 6 1318.2 840.5 33.0 15.2
M2NPK 3370.4 582.3 +2788.1 1735.6 1168.6 34,7 13.8

i S LRERRRITBE =840 0~100 cm + A BB — ST 0~100 cm A BEB R ¢, KM EMB =LA AFRLSBEAL—
CGEEBEYBLRE L — D REPEERELE —1 R EPFRBBE; « P RRRRAAEOO) = (LAY RRELHE — Xt

AR BB B ) /AL FR S R BB A B X 100,

Note; §.Net P accumulation in 1m soil depth =P cumulated in 1 m soil depth for a treatment—P cumulated in 1 m soil depth in control
treatment; #. Unaccounted P=P input— (P uptake-P uptake from control) — Net P accumulation in 1 m soil profile; * . Cumulated ap-
parent P use efficiency( %)= (Total P uptake for a specific treatment-Total P uptake for CK)/Total P input for the treatment,
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NPK & NPK B2 4 4 L4976 G 40 2 H 4 4 1%
R R PK b3y 2. 5(NPK) E| 45 3. 0 15
(M2NPK), NPK 4 # # & & & />, SNPK 5§
NPK A MY, PK t BB#ERAE T NPK #

SNPK %5 60% LA b, i A #LAE 8 %5 4~ &b 38 5> 51 %
NPK ) 4.8 f16.64%5. 1l m +ixTBiEEHNE
X M2NPK % & &, MINPK B K 2Z, BK N
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1 PK eI 51H 34.7.33.0.2.2.8.8 1 6. 4%
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